INTRODUCTION
During Leg 11 (Miami-Hoboken) of the Deep Sea Drilling Project, deposits of early Cretaceous and late Jurassic age were penetrated at four sites. Three of them (Sites 99, 100, 101) are situated in the BlakeBahama Abyssal Plain to the north and east of San Salvador (Bahama Islands), whereas Site 105 is near northern end of the Hatteras Abyssal Plain approximately 600 kilometers to the east of Cape Hatteras ( Figure 1 ). For exact locations, lithologic descriptions and other details, reference is made to the individual Site Reports in this volume. This chapter represents a preliminary note on the foraminifera found in the washed residues; in addition, a few other groups of fossils are taken into consideration. The few months available between the end of the cruise and the deadline for the submission of this manuscript did not allow a very detailed study of the, in places, rich and varied foraminiferal faunas. Such a comprehensive work would also exceed the scope of an initial report. In this preliminary note, I intend merely to give a general description of the fossils found in the washed residues (mainly in the form of distribution charts), discuss some aspects of the foraminiferal assemblages, and illustrate a few of the more conspicuous forms. In view of the importance of the finding of late Jurassic and early Cretaceous foraminifera during Leg 11, I have started their monographic description, which will give the necessary taxonomic discussions and illustrations. It should be emphasized that the determinations given in this preliminary note are provisional. Many of them will undergo changes and, hopefully, some of them will become more precise as work proceeds.
A few groups of fossils are discussed in separate chapters in this volume (0. Renz: megafossils, H. J. Oertli: ostracodes, H. Hess: crinoids, and R. Lehmann: thin sections).
In addition, I received help and advice from the following people: Mrs. J. Aubert At Holes 101A and 105, the upper part of the interval with "black clay" contains a poor, but often excellently preserved assemblage of planktonic foraminifera which is characterized by the presence of Rotalipora apenninica apenninica and Planomalina buxtorfi (see Plate 5, Figures 1, 2 and 3). Noteworthy is the presence of extremely spiny Hedbergella in a rather uncommon state of preservation (Plate 6, Figure 1 ).
The faunal assemblage listed above can be correlated with beds corresponding to the "Vraconian". This "stage" is considered to be part of the late Albian by most European workers. However, the DSDP Paleontology and Biostratigraphy Panel has placed the "Vraconian" arbitrarily in the Cenomanian.
Albian to Hauterivian
(Site 101, Cores 5A-9A?; Site 105, Cores 13-17)
The interval represented by the lower and middle part of the "black clay fades" is in great part void of foraminifera or contains only rare and scattered lagenids and primitive arenaceous foraminifera which are not age-diagnostic. The range of Lenticulina ouachensis ouachensis (Plate 6, Figure 2 ), a species of worldwide distribution, is given as early Valanginian to early Aptian age by Moullade (1966) and as late Hauterivian to early Aptian by Bartenstein and Bettenstaedt (in "Arbeitskreis. ..", 1962) . Lenticulina ouachensis multicella occurs from the late Valanginian to the early Aptian (Moullade, 1966 At Site 100, the lowermost four cores above basalt consist of a greenish-gray argillaceous limestone to mudstone, which indicates a more quiet sedimentary regime than that during the deposition of the overlying red mudstone. Palynomorphs and calcareous nannoplankton indicate an Oxfordian age for this interval and for Cores 38 to 40 at Site 105. The foraminiferal faunas of this interval are not significantly different from those of the overlying mudstone. Minor differences are probably a result of environmental changes.
The following species are found in the lowermost four cores immediately overlying the basalt at Site 100, but not in the oldest assemblages from Site 105: Bigenerina jurassica ( Cores 38 to 40 of Site 105 are tentatively assigned to the same interval, since they are below the Kimmeridgian ammonite in Core 37.
No evidence can be derived from the study of the foraminiferal faunas for the presence of deposits older than late Jurassic at the sites drilled during Leg 11.
FAUNAL RELATIONS AND ENVIRONMENTAL INTERPRETATION
The distribution charts from Sites 100, 101 and 105 show the samples examined, the frequency of the microfauna in the washed residues, the preservation, the presence and frequency of Radiolaria, ostracodes, foraminifera and other organic remains.
In order to allow a rough evaluation, the foraminifera were subdivided into four groups, (a) "Primitive foraminifera": This group includes mainly the simply structured arenaceous foraminifera. A few primitive genera with calcareous tests are also placed arbitrarily in this group. Only the forms with distinctly agglutinated tests were determined as "Ammodiscus", whereas forms with vitreous or indeterminate wall structure were placed in "Spirillina". (b) Lagenids: The use of genera and subgenera in lagenids varies considerably from author to author (e.g., Lenticulina-Astacolus, Vaginulina-Vaginulinopsis) . In this preliminary note, no attempt is made to consider this problem. Generic attributions of species are those found in the literature used for the determination. It seemed more important to illustrate some of the more frequent forms than to discuss their taxonomic status, (c) Others: This heading includes the benthonic foraminifera not included in (a) and (b Wall 1967) . The occurrence of foraminifera is restricted to a few thin intercalations with higher carbonate content (see also Berger, 1969) . Planktonic foraminifera are restricted to the upper part (Cores 101A-4, 5, 105-11, 12). They are common at Hole 101 A, but rare to very rare at Site 105. Noteworthy is the finding of very rare oogonia of Characea at Site 101 in Core 4A, which are derived from brackish or fresh water deposits.
The composition of the scarce foraminiferal faunas found at Hole 101A recalls closely the poor assemblages known from the variegated shales of the lower and middle part of the "Scaglia variegata," especially those of the interval with the. "Scisti a Pesci" in the southern Alps, the dark intercalations in the "Scisti a Fucoidi" and the "Strato bituminoso" in the "Scaglia bianca" of the Central Appennines (see chapter by D. Bernoulli in this volume). All these deposits with comparable foraminiferal faunas are inserted in open marine limestones and shales. They represent probably periods of poor oxygenation without major fluctuations of the water depth.
At Site 101, the only foraminifera found in the lower and middle part of the "black clay interval" (Cores 6A to 8A) belong mainly to the genera Rhizammina, Bathysiphon, Reophax, Haplophragmoid.es, Ammovertella (?), and "Spiriltina." Recent faunas exclusively composed of simply-structured arenaceous foraminifera with a comparable generic composition ("Rabdammina faunas" in Brouwer 1965) are reported from depths below 2000 meters (for example, Saidova, 1969) . According to Saidova, faunas with only arenaceous foraminifera are found in the tropical and subtropical parts of the Pacific at depths exceeding 4500 and 5000 meters. Also, the absence of calcareous benthonic foraminifera would suggest deposition below the carbonate compensation depth. The early Cretaceous black and green carbonaceous clays at Holes 101A and 105 may therefore have been deposited in a deep-bathyal to possibly even an abyssal environment.
Light Gray Limestone and Nannoplankton ooze, with Thin Intercalations of Carbonaceous Clay and Chert
The fossil content of the washed residues from this interval, which is attributed to the Neocomian to Tithonian, is always poor to very poor or barren. Radiolaria are found in variable amounts throughout this interval. The foraminifera are mainly represented by simply-structured arenaceous forms and a few lagenids.
Cores 17 and 18 at Site 105 are transitional toward the "black clay" facies. Core 17 contains a fauna of very small planktonic foraminifera, which are associated with "primitive" arenaceous foraminifera and very rare lagenids. The composition of the assemblage recalls somewhat those from the Valanginian-Hauterivian of the Fosse vocontienne in southeastern France (for example, Moullade, 1966) and also the micro faunas described from the Toco and Cuche Formations in Trinidad (Bartenstein, Bettenstaedt and Bolli, 1957) .
Cores 9A and 10A at Site 101, which belong to the upper part of the same lithologic unit, contain similar foraminiferal faunas. Noteworthy is the presence of clusters of small serpulids in Core 10A (Plate 6, Figures 3 through 6; see also Bernoulli and Renz, 1970, p. 586) .
The middle to lower parts of the light gray nannoplankton ooze at Site 105 (Cores 24 to 32) are much poorer in foraminifera, which are, in addition, restricted to a few levels (see distribution chart). Core 1 at Site 100 is an exception to this paucity of microfauna, since it contains a fairly rich assemblage of ostracodes, Radiolaria and "primitive" foraminifera, whereas lagenids are rare. The sediments of this core might have been deposited at a lesser depth than the rest of this lithologic unit. The presence of very rare isolated loricae of calpionellids in this core is an outstanding feature. Calpionellids occur also at the base of this lithologic unit at Site 105, whereas they are absent or preserved only as "ghosts" throughout most of the rest of it (see chapter by R. Lehmann in this volume and discussion in Cita, 1970) .
The light gray limestones, which are largely composed of coccoliths, are very similar to the "Maiolica" facies of the Neocomian and Tithonian of the AlpineMediterranean area. Following the argumentation developed by Colom (1967) for the "Maiolica" deposits, they are considered to represent deep-bathyal, but probably not abyssal deposits. The predominance of simply-structured arenaceous foraminifera in the poor faunas, and the absence of calcareous foraminifera, other than rare lagenids, would conform with this conclusion. The absence of well-preserved calpionellids in the upper and middle parts and their appearance at the base might indicate a diminution in water-depth in the lower part of this lithologic unit. Bielecka 1960 , Lutze 1960 , Espitalié and Sigal 1963 , Oesterle 1968 , Winter 1970 The assemblages of the red calcareous mudstone and argillaceous limestones of Site 105 would belong to groups Al, A2, and A3 as distinguished by Gordon. Those of the corresponding interval at Site 100 would represent groups Al and A2.
The temptation is great to assign the foraminiferal assemblages from the Upper Jurassic of the northwestern Atlantic to the "shelf assemblages" from the Western Interior of North America and to those from Europe, especially to the assemblages from the marly sediments, which were probably deposited in middle to outer neritic environments (for example, "Argovian" of the eastern Swiss Jura Mountains, the Jurassic of the Polish Lowlands). The assemblages dominated by epistominids from Cores 105-36, 37 could be compared with similar ones from nearshore deposits in Europe (for example, Adlenian of the Swiss Jura Mountains, Dogger alpha of southwestern Germany); the adherent arenaceous foraminifera compared with those from the Lower Malm of the "Aargauer Jura" in Switzerland, the Steinmühl Kalke in Lower Austria, the Kimmeridgian of Franconia or the type-locality of this stage in southern England.
Such a comparison may, however, be fallacious. The environmental significance of Jurassic foraminifera is as yet very poorly known (see Funnel, 1967) . The very few papers dealing with ecologic aspects discuss specialized environments (such as, Seibold and Seibold 1953) . Based on available data, variability among the foraminifera during the Jurassic was much smaller than during later periods (according to Loeblich and Tappan 1964 the number of known Jurassic foraminiferal genera is 140; the number of recent genera is 512). This "monotony" of Jurassic foraminiferal assemblages might suggest that certain families and genera may occupy today a smaller number of ecological niches than during the Jurassic.
Practically all literature available on Jurassic foraminifera deals with faunas from shelf seas or immediately adjacent areas. The assemblages of undoubtedly bathyal or even abyssal Jurassic deposits are virtually unknown. A lone exception is a paper by Farinacci (1965) on a foraminiferal fauna from the Upper Jurassic of the Central Appennines. The microfaunas from this level are closely related to those from the Upper Jurassic of the northwestern Atlantic 2 . Lagenids, Saccocoma spp., fragments of Aptychi and other organic remains are very similar. Noteworthy in both assemblages is the great abundance of "Spirillina". A difference is the scarcity of primitive arenaceous foraminifera in the samples from the Appennines, whereas the ostracode faunas are again very similar (see Chapter by H. J. Oertli in this volume). The deposits from which Farinacci's fauna originates are considered to be bathyal (Farinacci, 1965; Bernoulli, 1967) . Typical is the presence of aptychi, Radiolaria and Saccocoma. Noteworthy is the absence of large arenaceous foraminifera (for example, Ammobaculites ex gr. 
BATHYAL BATHYAL
A. coprolithiformis, Triplasia),\ài%e Frondicularia, and well ornamented ostracodes and ophiurids, which are common in the nearshore deposits of corresponding age.
The clasts of indurated light limestone, which are found in some cores of the interval discussed here contain "Globigerina" helvetojurassica (in Core 105-37), which is not found in the red calcareous mudstone, in which the clasts are embedded. They are very similar to the clasts described by Bernoulli (in Bernoulli and Renz 1970 ; see also chapter by D. Bernoulli in this volume). Following Bernoulli, it is suggested that these limestones were deposited on highs above the depth of dissolution of planktonic foraminifera and then transported into the red mudstone, which was deposited at greater depths where the tests of planktonic foraminifera were destroyed and only the more resistant lagenids were preserved. The presence of calcareous benthonic foraminifera (lagenids) would, on the other hand, exclude deposition of the red mudstones and limestones below the compensation depth of calcite (see description of sedimentary structures and textures). Redeposition could account for the presence of forms which are considered to be shallow marine (for example, Ophtalmidiurri). This argument would indicate a depth range corresponding to the bathyal realm for the deposition of the reddish and greenish limestones and mudstones of the Upper Jurassic at Sites 100 and 105. Such a conclusion is in accordance with the sedimentary structures and textures, which indicate deposition in an area with pronounced submarine topography.
Green-gray Argillaceous Limestone and Calcareous Mudstone
The lowermost Upper Jurassic sediments at Site 100 (Cores 7 through 10) lack the flow structures, clasts, and graded beds of the overlying red interval, and were probably deposited in a more quiet environment.
The generic composition of the foraminiferal and ostracode assemblages of this unit is close to that of the overlying unit, but such forms as Ophtalmidium and epistominids are missing (see distribution chart). The lowermost assemblages immediately above the basalt consist mainly of "primitive" foraminifera, among which the adherent arenaceous foraminifera reach great importance. These assemblages recall those described by Haeusler (1890; see also Oesterle, 1968) from the Lower Malm of the eastern Swiss Jura Mountains, and may indicate a decrease in water depth.
Very similar assemblages of simply-structured arenaceous foraminifera were recently reported by Holzer (1969) The increase in number of the foraminifera and in their generic and specific variation, the composition of the assemblages, and the presence of a bathyal to outer neritic ostracode fauna in the Upper Jurassic at Sites 100 and 105, suggest a shallowing of the depositional depth towards the base of the sedimentary column in this part of the northwestern Atlantic, but this shallowing probably did not exceed bathyal depths. Dentalina ejuncida Loeblich and Tappan; 105-37-3, 22-40cm Figure 35 Dentalina jurensis (Guembel); 100-8, core catcher Figure 30 Marginulina minuta Terquem; 100-10-2, 10-12cm Bigenerina jurassica (Haeusler) ; 100-10-2, 14-16cm; X100 Figure 11 Rhizammina (?) sp.; 100-7-2, 11-13cm; X100 Figure 12 Ramulinella suevica Paalzow; 100-8-3, 148-150cm; X100 Figure 13 Spirillina sp.; 105-36-2, 100-102cm; X100 Figure 14 "Spirillim" elongata Bielecka and Pozaryski; 100-10-2, 10-12cm;X100 Figure 15 Ophtalmidium sp.; 105-36-2, 100-102cm; X 100
Figure 16
Ophtalmidium carinatum Kübler and Zwingli; 105-36-2, 100-102cm;X100 Figure 17 "Spirillina" sp. with Bullopora sp.; 101A-6, core catcher; X 100 PLATE 6 PLATE 8
